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(57) ABSTRACT 

A composition (1) comprising water, in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10%, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterized in that the water-soluble polymer (b) is 
present in an amount up to 1.9 wt. % based on weight 
of composition. 

Said composition (1) can be a liquid fertilizer concentrate 
that can conveniently be applied through conventional spray 
distribution equipment without the need for additional dos- 
ing of an ti -drift control chemicals. Said composition (1) can 
be a low viscosity liquid anti-drift agent that can be com- 
bined with a herbicide or pesticide in conventional spray 
distribution equipment. 
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COMPOSITIONS COMPRISING ANTI-DRIFT 
AGENTS AND PROCESSES AND METHODS 
FOR THEIR USE 

This invention relates to novel aqueous compositions 
that comprise anti-drift agents and inorganic water-soluble 
compounds, which can conveniently be applied using con- 
ventional spray distribution equipment. The invention also 
relates to processes of spraying fertilisers, herbicides and 
pesticides in which the novel compositions are used and 
methods of reducing spray drift during the spraying process. 

It is well known in agriculture to apply various agro- 
chemicals to growing areas by spraying. The growing areas 
may be crop areas, which can be very large, or smaller 
growing areas such as those in greenhouses. The agrochemi- 
cals applied as sprays include fertilisers, herbicides and 
pesticides. 

Fertilisers can be supplied in various forms, in particular 
as solid compositions, or as suspensions or solutions of the 
fertiliser in a liquid. Fertiliser solutions are generally sup- 
plied by the manufacturer as an aqueous concentrate in large 
batches of size around 1 ton in weight. The solutions contain 
high concentrations, often 10 to 80 wt. % (dry solids), of 
dissolved inorganic fertiliser. 

Herbicides and pesticides can be supplied to the farmer 
in various forms, for instance as neat liquids, aqueous 
solutions, aqueous dispersions or slurries of solid herbicide 
or pesticide. It is normal practice for the manufacturer to 
supply the farmer with the herbicide or pesticide in the form 
of a neat liquid or as a high activity solution or slurry. The 
usual way of applying herbicides or pesticides to an area of 
land would be by spraying. 

Various systems have been devised for convenient dosing 
of fertilisers, herbicides or pesticides. Spray pumps are well 
known which spray water from a spray manifold onto the 
area of land or crop area and which are designed so that 
concentrated fertiliser solution, herbicide or pesticide can be 
dosed into the pump, mixed with water before being 
sprayed. 

For some applications it is usual to combine two or more 
agrochemicals. For instance in the application of herbicides, 
especially systemic herbicides, it is usual to combine the 
treatment with a fertiliser, such as for instance ammonium 
sulphate. The fertiliser stimulates the growth of unwanted 
plants causing them to take up much more water, together 
with the herbicide, through the root system. This ensures a 
more efficient uptake and distribution of herbicide through- 
out the plant. In this instance the fertiliser may be regarded 
as an adjuvant in that it increases the efficacy of the 
herbicide. Thus a fertiliser used in combination with a 
herbicide is termed a herbicide adjuvant. 

During the spraying of fertilisers, herbicides and pesti- 
cides it is usual to apply anti-drift agents in order to prevent 
the formation of fine droplets which could be carried beyond 
the area intended to be treated. Without the use of anti-drift 
agents, the spraying of fertilisers, herbicides and pesticides 
would be inefficient, first of all because there could be 
inadequate treatment of the land and crop areas intended to 
be treated and secondly the extraneous spray, if carried 
beyond the intended treatment zone, could for example be 
detrimental to other crops, land and water courses. 

It is usual to combine the anti-drift agent with either the 
water which is fed into the spray pumps or to apply it 
directly into the spray pumps, usually at or shortly after the 
mixing zone where the water is mixed with the herbicide, 
pesticide or aqueous fertiliser concentrate. It is important 
that the spray drift chemical is metered at the correct dose to 
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ensure that extraneous spray is not formed through under 
dosing or through overdosing the spray angle is too narrow 
resulting in uneven distribution of the pesticide, herbicide or 
fertiliser. 

5 Polymers of acrylamide and other ethylenically unsatur- 
ated monomers have been used as anti-drift agents. It has 
been generally accepted that polymers which give optimum 
spray drift control are either non-ionic (eg acrylamide 
homopolymer) or have relatively low anionic content (e.g. 5 
to 30 wt. %) and also have relatively high intrinsic viscosity, 
for instance above 6 dl/g. Such polymers tend to form 
viscous aqueous solutions unless used at low concentration. 
Normal practice is to mix the polymer powder or reverse 
phase emulsion form with water directly into the spray tank 
so as to form an aqueous solution of polymer. However, this 

15 has the problem that emulsion polymers can be difficult to 
activate in this situation and polymer powders take a long 
time to dissolve. It is sometimes necessary to use more 
polymer as a result of inefficient dissolution of the polymer. 
Normally in order to minimise the problems with dissolution 

20 it would be usual to use polymers of intrinsic viscosity in the 
range 6 to 15 dl/g. Typically the water containing the 
pesticide, herbicide or fertiliser would comprise polymer at 
a concentration in excess of 0.05 wt. %. 

It would be desirable to provide a combined fertiliser 

25 composition comprising anti-drift agents that can conve- 
niently be applied through conventional spray distribution 
equipment without the need for separate dosing of anti-drift 
control chemicals. It would also be desirable to provide a 
means for reducing spray drift during the spraying of 

30 herbicides or pesticides by conveniently applying a low 
viscosity, high activity liquid anti-drift control composition. 

One aspect of the invention relates to an aqueous com- 
position comprising water, in solution, 

a) an inorganic water-soluble compound in an amount of 
35 at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

40 characterised in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on weight of composi- 
tion. 

In a preferred embodiment of the invention the inorganic 
water-soluble compound is used as a fertiliser. Thus this 

45 aspect of the invention relates to a single pack product which 
provides a combined fertiliser with anti-drift agent that can 
conveniently be applied through conventional spray distri- 
bution equipment and negates separate dosing of additional 
anti-drift control chemicals. It can be produced by adding 

50 polymer (b) to a standard concentrated solution of an 
inorganic water-soluble salt which is a fertiliser. The amount 
of polymer used is sufficient to minimise spray drift after 
dilution of the concentrated solution in the standard manner 
for fertiliser solutions. 

55 In another aspect of the invention the inorganic water- 
soluble compound is used as a herbicide adjuvant. The 
composition of this aspect of the invention enhances the 
activity of a herbicide with improved anti-drift properties 
and can be conveniently applied through conventional spray 

60 distribution equipment. It can be produced by adding poly- 
mer (b) to a standard concentrated solution of an inorganic 
water-soluble salt which is a herbicide adjuvant, at a con- 
centration that will minimise spray drift after dilution of the 
concentrated solution in the standard manner for herbicide 

65 adjuvant solutions. 

It has surprisingly been found that effective spray drift 
control when spraying pesticide, herbicide or fertiliser can 
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be provided using concentrations of anionic water soluble 
polymer up to 0.065% based on total weight of dilute 
aqueous pesticide, herbicide or fertiliser being sprayed, 
using the aqueous composition comprising at least 10 wt. % 
inorganic water-soluble salt and up to 1.9 wt. % of an 5 
anionic water soluble polymer of intrinsic viscosity of at 
least 6 dl/g. Furthermore, effective drift control can be 
achieved by using the water soluble anionic polymers at 
concentrations of below 0.025%, often below 0.01%, for 
instance in the range 0.001% to 0.0095%, especially in the 
range 0.0025% to 0.0075%, based on total weight of dilute 
aqueous pesticide, herbicide or fertiliser being sprayed. 

It has also surprisingly been found that spray drift control 
is less dose sensitive when using the aqueous composition of 
the invention. Provided that the minimum amount of anti- 
drift agent is used, a much wider range of doses will achieve 15 
adequate spray-drift control without suffering the effects of 
overdosing. This is of significant benefit to the farmer in that, 
it ensures a more effective treatment of a crop area or an area 
of land. By contrast conventional methods of applying 
anti-drift agents are much more dose sensitive and in order 20 
to ensure no risk of spray drift there can be a tendency to 
overdose, which would result in a narrower spray angle and 
the consequential inefficient distribution of pesticides, her- 
bicides and fertilisers. 

The invention provides an aqueous composition in which 25 
the defined polymer (b) is preferably substantially dissolved. 
That is, the polymer is taken into the solution such that 
substantially no visible solid material remains. 

The polymer must be substantially water soluble and in 
particular is soluble in the aqueous solution of inorganic 30 
water-soluble salt having the same concentration of inor- 
ganic water-soluble salt as the aqueous composition which 
is desired to be produced. Generally the polymer is substan- 
tially linear and is not cross-linked. 

Hie polymer has intrinsic viscosity at least 6 dl/g. In this 35 
specification intrinsic viscosity is measured by suspended 
level viscometer at 20° C. in 1 M sodium chloride buffered 
to pH 7. That is of sufficiently high molecular weight to give 
spray drift control properties and is not a low molecular 
weight material which would act as a dispersant. 40 

Preferably IV is at least 8 dl/g, more preferably at least 9 
dl/g. It may be up to for instance 30 dl/g but generally it is 
found that the optimum combination of low viscosity of the 
composition and spray drift control performance is given by 
polymers having IV not more than about 20 or 18 dl/g. 45 
Preferably IV is not more than 16, more preferably not more 
than 15 dl/g. Particularly preferred IV ranges are from 9 to 
13 dl/g, especially 10 to 12 dl/g. 

The polymer is formed from water soluble monomer or 
monomer blend, usually water soluble ethylenically unsat- 50 
urated monomer. The anionic content i.e. the proportion of 
anionic monomer in the monomer blend used to form the 
polymer, is at least 15 wt. %. It can be up to 100 wt. %, but 
is preferably not more than 80 wt. %, more preferably not 
more than 70 wt. %, most preferably not more than 60 wt. 55 
%, Particularly preferred polymers have anionic content in 
the range 20 to 50 wt. %, more preferably in the range 25 to 
30 wt. %. 

The monomer or monomer blend used to form the poly- 
mer comprises any suitable anionic ethylenically unsatur- 60 
ated monomer. It can be a sulphonic monomer, often as 
sodium or other alkali metal salt, for instance 2-acrylamido- 
2-methylpropane sulphonic acid. It is generally preferred 
that the anionic monomer is an ethylenically unsaturated 
carboxylic monomer, in particular acrylic or methacrylic 65 
monomer. Salts of acrylic acid are preferred, for instance 
ammonium or alkali metal, in particular sodium salts. 
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The polymer may contain small amounts of cationic 
monomer, for instance up to 20 wt. % or 10 wt. % but 
usually the content of cationic monomer is substantially 
zero. 

Generally the anionic monomer is copolymerised with 
nonionic monomer, usually ethylenically unsaturated water 
soluble non-ionic monomer such as acrylamide or 
methacrylamide, preferably acrylamide. Particularly pre- 
ferred polymers are copolymers of acrylamide with sodium 
acrylate. 

The polymer is included in the composition in an amount 
such that when the composition is diluted for spraying, it 
provides adequate spray drift control performance. Polymer 
concentration in the aqueous fertiliser composition is gen- 
erally up to 1.9 wt. %, for instance below 1.0 wt. %, 
preferably below 0.5 wt. %, more preferably below 0.2 wt. 
%, more preferably below 0.15 wt. %. Particularly preferred 
compositions comprise polymer concentrations in the range 
0.05 wt. % to 0.1 wt. %. 

The aqueous composition of the invention can be made in 
any convenient manner. For instance polymer may be added 
to water followed by fertiliser or the two may be added 
simultaneously. Alternatively, fertiliser may be added to a 
preformed solution of polymer. However, generally it is 
preferred that polymer is added in solid form, ie powder or 
bead. It is possible to add it in other forms, such as reverse 
phase dispersion, but solid is preferred. Preferred solids are 
in the size range 70 to 2,000 microns and are made in a 
standard manner, for instance by suspension polymerisation 
to provide polymer in bead form or by solution 
polymerisation, followed by comminution and drying, to 
provide polymer in powder form. 

Thus the invention relates to a process for the production 
of an aqueous composition of the invention comprising 
providing a preformed aqueous solution of the fertiliser (a) 
and mixing into it polymer (b) in powder form. 

The thus formed composition should have viscosity 
which renders the composition easy to handle. It should in 
particular be easy to handle (i.e. preferably pumpable, 
pourable or sprayable) in the equipment which is presently 
used for spraying. The polymer may be added to the fertiliser 
at the facility of the fertiliser manufacturer and thus the 
viscosity should be low enough that the resulting solution 
can be handled by equipment presently in place in such 
facilities. Preferably viscosity is below 3,000 cPs, more 
preferably not more than 1,000 cPs. In particular it is not 
more than 500 and especially not more than 250 cPs. 
Particularly preferably it is not more than 100 cPs. Usually 
it is in the range of 5 to 50 cPs, preferably 10 to 30 cPs, more 
preferably in the range 15 to 20 cPs. In this specification 
viscosity is measured using a Brookfield LVT viscometer 
using spindle 4 at 30 rpm. 

Thus aqueous composition of the invention may be 
sprayed directly onto an area of land or especially a crop. 
However, the composition of the invention is intended 
particularly as a concentrate for use in diluted compositions 
to be sprayed. 

Prior to spraying, the aqueous composition of the inven- 
tion will be diluted with water and optionally additional 
agricultural chemical will be added. Typically the aqueous 
composition of the invention is diluted to a concentration of 
below 10 wt. % based on total weight of dilute product to be 
sprayed. Preferably the composition of the invention is 
diluted to between 1 and 5 wt. %, more preferably 2 to 3 wt. 
%, most preferably about 2.5 wt. %. 

The composition comprises an inorganic water-soluble 
compound in solution. The inorganic water soluble com- 
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pound is preferably a fertiliser or herbicide adjuvant. In above 15 wt. %. Preferably the water soluble anionic poly- 
many instances fertilisers and herbicide adjuvants would be mer has an intrinsic viscosity between 8 and 20 dl/g and an 
the 

same selection of compounds. The fertiliser or herbicide anionic content of above 15 wt. %. Preferably the concen- 

adjuvant is present at a concentration of at least 10 wt. % and tration of ammonium sulphate is at least 30 wt. %, More 

is usually as high as is convenient, for instance at least 20 wt 5 preferably the polymer has an intrinsic viscosity between 10 

%. Preferably it is at least 30 wt. %. It can be as high as 70 and 15 dl/g. Typically the anionic polymer is present in an 

or 80 wt % but is usually not more than 60 wt. %. Preferred amount below 1.0 wt. % based on total weight of 

concentration ranges are 30 or 40 to 55 wt. % for instance composition, preferably below 0.5 wt. %. Particularly pre- 

around 50 wt %. ferred is a composition in which the anionic water soluble 

Urea and any of the known inorganic fertiliser materials 10 polymer is present in an amount below 0.2 wt. % based on 

can be used, which provide nitrogen, phosphorus and/or weight of composition, preferably below 0.15 wt. %. More 

potassium either alone or in mixture. These contain ionic preferred is a composition where the concentration of 

salts and include ammonium nitrate, ammonium sulphate, anionic polymer is present in an amount between 0.05 wt. % 

mono ammonium phosphate, diammonium phosphate, and 01 wt - ^ °ased on total weight of composition. Typi- 
mono potasssium phosphate, dipotassium phosphate, poly- 15 cal ^ the composition would comprise an anionic polymer of 

phosphate salts, potassium chloride, potassium sulphate and wnicn the anionic content is between 20 and 50 wt. %, 

calcium nitrate. A particularly preferred fertiliser and her- preferably 25 to 30 wt. %, based on total weight of com- 

bicide adjuvant is ammonium sulphate. position. Most preferred would be a composition comprising 

Examples include urea/ammonium nitrate (32-0-0), a copolymer of acrylamide with acrylic acid, or alkali metal 
potassium chloride (0-0-10), ammonium sulphate (8-0-0- 20 or a mmonium salt thereof. Preferably the composition is 

9S), a blend of calcium and ammonium nitrate, and blended prepared by adding solid anionic polymer to a solution of 

fertilisers with the following analyses: 19-0-8, 10-0-10, ammonium sulphate solution. 

3-18-18,0-0-25-17S, 10-10-10 and 14-2-10-2+2.5% organic Another advantage of the present invention is that the 

matter (OM). efficacy of herbicides, especially systemic herbicides, for 

The fertiliser composition of this invention may also be 25 instance as glyphosate or glufosinate has surprisingly been 

used in combination with one or more other agricultural found to De synergistically enhanced, when used in the 

chemicals, for instance herbicides or pesticides, especially composition of the present invention. It is believed that the 

systemic herbicides, such as glyphosate or glufosinate. A a water soluble anionic polymer may be acting as an 

particularly preferred composition for spraying comprises adjuvant. This improvement in efficacy has been observed 

ammonium sulphate and glyphosate. The additional agricul- 30 ^ r var ious anionic water soluble polymers of intrinsic 

tural chemical(s) would generally be combined with the viscosity at least 6 dl/g, for instance polymers of acrylamide 

fertiliser composition during the spraying process. They witD acr yhc acid containing at least 25% by weight anionic 

may be applied as a separate feed into the dilution water or monomer units. The proportion of anionic units may even be 

directly into the spray equipment. For instance the additional as high as 60 or 70% DV weight and in some instances even 

agricultural chemical may be combined with the fertiliser 35 higher. 

slightly ahead of or directly into the mixing zone within the 11 ma y aIso be desirable to further enhance the efficacy of 

spray distribution equipment. me composition by including other ingredients. For instance 

The invention is particularly useful when it is known to be ll ma y be desirable to include a reverse phase anionic or 

desired to apply a particular fertiliser by spraying and where nonionic poly acrylamide into the aqueous composition, such 

the spraying would be facilitated by not requiring a separate 40 as described in U.S. Pat. No. 5,529,975, incorporated by 

dosing of anti-drift agent. It is of additional value when the reference herein. Alternatively an additional ingredient may 

fertiliser composition is used in combination with other suitably be a low intrinsic viscosity anionic or nonionic 

agricultural chemicals, for instance herbicides and pesti- polyacrylamide aqueous polymer, for instance as described 

cides. m U.S. Pat. No. 5,525,575, incorporated herein by reference. 

Preferably the aqueous fertiliser composition of the inven- 45 If additional ingredients are included in the aqueous 

tion is an aqueous fertiliser concentrate. Prior to spraying, formulation, generally they would be included in an amount 

the aqueous fertiliser concentrate of the invention will be of 0 005 t0 °- 2% bv weight of sprayable formulation, 

diluted with water. Typically the concentrate can be diluted Another aspect of the invention provides a process of 

to a concentration of below 10 wt. % based on total weight applying fertiliser to an area of land or a crop area com- 

of dilute product to be sprayed. Preferably the aqueous 50 Posing spraying water to which has been added an aqueous 

fertiliser concentrate is diluted to between 1 and 5 wt. %, composition comprising water, in solution, 

more preferably 2 to 3 wt. %, most preferably about 2.5 wt. a ) an inorganic water-soluble compound in an amount of 

%. 1 at least 10%, 

The optimum polymers may vary according to the specific b) an anti-drift agent which is a water soluble anionic 

inorganic water-soluble compound or combination of inor- 55 polymer of intrinsic viscosity at least 6 dl/g which is 

ganic water-soluble compound with additional agricultural formed from water soluble monomer or monomer 

chemical. blend, 

In general polymers of anionic content of at least 15 wt. characterised in that the polymer (b) is present in an 

% are more soluble in the solution of inorganic water- amount up to 1.9 wt. % based on weight of composition 

soluble salt, and are thus more effective as anti-drift agents 60 and wherein the inorganic compound (a) is the fertil- 

in this invention. Preferably the anionic polymers used in the iser. 

composition of this invention have an anionic content in the In a preferred aspect of the process for the application of 

range 15 to 50 wt. % especially 25 to 30 wt. %. fertiliser, water is pumped through a feed ducting and a 

Desirably the aqueous composition may comprises at mixing zone to a spray manifold supplying one or more 

least 10 wt. % ammonium sulphate in solution together with 65 spraying devices by which the water is sprayed onto a crop 

up to 1.9 wt. % water soluble anionic polymer of intrinsic area and the above aqueous composition is metered into the 

viscosity between 8 and 30 dl/g and an anionic content of water at or before the mixing zone, 
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In the process of applying a fertiliser the polymer (b) is 
preferably formed from water soluble monomer or monomer 
blend of which at least 15% is anionic monomer. The 
polymer (b) preferably has an intrinsic viscosity of at least 
8 dl/g, preferably between 10 and 30 dl/g, especially 
between 10 and 15 dl/g. The amount of polymer (b) present 
in the aqueous composition is below 1,9 wt. % based on total 
weight of composition, preferably below 1.0 wt. %, more 
preferably below 0.5 wt. %. The process is particularly 
effective if the amount of polymer (b) present in the aqueous 
composition is below 0.2 wt. % based on weight of 
composition, preferably below 0.15 wt. %. The process is 
more effective if the composition used comprises polymer 
(b) in an amount between 0.05 wt. % and 0.1 wt. % based 



especially between 10 and 15 dl/g. The amount of polymer 
(b) present in the aqueous composition is below 1.9 wt. % 
based on total weight of composition, preferably below 1.0 
wt. %, more preferably below 0.5 wt. %. The process is 
5 particularly effective if the amount of polymer (b) present in 
the aqueous composition is below 0.2 wt. % based on weight 
of composition, preferably below 0.15 wt. %. The process is 
more effective if the composition used comprises polymer 
(b) in an amount between 0.05 wt. % and 0.1 wt. % based 
io on total weight of composition. The preferred types of 
polymer (b) include polymers formed from water soluble 
monomer blend comprising of between 20 and 50 wt. % 
anionic monomer, preferably 25 to 30 wt. %. Particularly 
preferred polymers for the process are copolymers of aery- 



on total weight of composition. The preferred types of u lamide with acrylic aci(J> or ^ ^ of amm0[lium sall 



polymer (b) include polymers formed from water soluble 
monomer blend comprising of between 20 and 50 wt. % 
anionic monomer, preferably 25 to 30 wt. %. Particularly 
preferred polymers for the process are copolymers of acry- 
lamide with acrylic acid, or alkali metal or ammonium salt 
thereof. In another preferred aspect of the process the 
aqueous composition is prepared by adding the polymer (b) 
the form of a powder to the aqueous solution of inorganic 
water-soluble compound. 

In the process of applying a fertiliser the composition 
should have viscosity which renders the composition easy to 
handle. It should in particular be easy to handle (ie prefer- 
ably pumpable, pourable or sprayable) in the equipment 
which is presently used for spraying. The polymer may be 
added to the fertiliser at the facility of the fertiliser manu- 
facturer and thus the viscosity should be low enough that the 
resulting solution can be handled by equipment presently in 
place in such facilities. Preferably viscosity is below 3,000 
cPs, more preferably not more than 1,000 cPs. In particular 
it is not more than 500 and especially not more than 250 cPs. 
Particularly preferably it is not more than 100 cPs. Usually 
it is in the range of 5 to 50 cPs, preferably 10 to 30 cPs, more 
preferably in the range 15 to 20 cPs. In this specification 
viscosity is measured using a Brookfield LVT viscometer 
using spindle 4 at 30 rpm. 

A further aspect of the invention relates to a process of 
applying a herbicide or a pesticide to an area of land or a 
crop area comprising mixing water, said herbicide or pesti- 
cide and a composition comprising water, in solution, 



thereof. In another preferred aspect of the process the 
aqueous composition is prepared by adding the polymer (b) 
the form of a powder to the aqueous solution of inorganic 
water-soluble compound. 
20 Preferably the quantity of herbicide would be in the range 
1 to 5 wt. %, more preferably 2 to 3 wt. %, most preferably 
around 2.5 wt. %. For instance a diluted fertiliser compo- 
sition to be sprayed contains a systemic herbicide, prefer- 
ably glyphosate in an amount up to 10 wt. %, preferably 1 
25 to 5 wt. %, more preferably 2 to 3 wt. %, most preferably 
around 2.5 wt%. 

Typically the diluted aqueous fertiliser composition to be 
sprayed comprises up to 10 wt. % fertiliser and up to 10 wt. 
% additional agricultural chemical, which is preferably a 
30 herbicide or a pesticide, especially a herbicide, such as a 
systemic herbicide, which is in particular glyphosate. 

A preferred diluted aqueous fertiliser composition to be 
sprayed comprises 1 to 5 wt. % more preferably 2 to 3 wt. 
%, especially around 2.5 wt. % of the aqueous fertiliser 
35 concentrate and 1 to 5 wt. % additional agricultural 
chemical, which is for instance a herbicide or pesticide, 
preferably a herbicide, more preferably a systemic herbicide 
most preferably glyphosate or glufosinate. 
One preferred aspect of the invention is a diluted fertiliser 
40 composition to be sprayed comprises ammonium sulphate 
solution concentrate (AMS) in an amount up to 10 wt %, 
preferably 1 to 5 wt. %, more preferably 2 to 3 wt. %, most 
preferably around 2.5 wt. % and glyphosate in an amount up 
to 10 wt. %, preferably 1 to 5 wt. %, more preferably 2 to 



a) an inorganic water-soluble compound in an amount of 45 4 wt . % f most preferably around 2.5 wt. %. A particularly 



at least 10%, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on weight of 
composition, 
and then spraying the mixture. 



preferred diluted composition to be sprayed comprises 
ammonium sulphate solution concentrate (AMS) in an 
amount up to around 2.5 wt. % and glyphosate in an amount 
up to around 2.5 wt. %. 
50 A further aspect of the invention relates to a process of 
applying fertiliser to an area of land comprising spraying 
water to which has been added an aqueous composition 
comprising water, in solution, a) an inorganic water-soluble 
fertiliser in an amount of at least 10%, a water soluble 



In a preferred aspect of the process of application of 55 anionic polymer of intrinsic viscosity at least 6 dl/g which is 



pesticide or herbicide, water is pumped through a feed 
ducting and a mixing zone to a spray manifold supplying one 
or more spraying devices by which the water is sprayed onto 
a crop area and the aqueous composition as defined in claim 
1 is metered into the water at or before the mixing zone, 
wherein the inorganic salt is a fertiliser or herbicide adju- 
vant. 

In the process of applying a pesticide or herbicide the 
polymer (b) is preferably formed from water soluble mono- 



formed from water soluble monomer of monomer blend, 
characterised in that the polymer (b) is present in an amount 
up to 1.9 wt. % based on weight of composition. In the 
process the polymer (b) is preferably formed from water 
60 soluble monomer or monomer blend of which at least 15% 
is anionic monomer, preferably 20 and 50 wt. %, most 
preferably 25 to 30 wt. %. Furthermore in a more preferred 
process the polymer (b) desirably has an intrinsic viscosity 
of at least 8 dl/g, more preferably between 10 and 30 dl/g, 



mer or monomer blend of which at least 15% is anionic 65 especially between 10 and 15 dl/g. 

monomer. The polymer (b) preferably has an intrinsic vis- In a particularly preferred the process the polymer (b) is 

cosity of at least 8 dl/g, preferably between 10 and 30 dl/g, present in an amount below 1.0 wt. % based on total weight 
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of composition, preferably below 0.5 wt. %, even more 
preferably below 0.2 wt. %, especially below 0.15 wt. % and 
most preferably in the range 0.1 wt. % to 0.05 wt. %. In a 
particularly preferred process the polymer (b) is a copolymer 
of acrylamide with acrylic acid, or alkali metal or ammo- 
nium salts thereof, especially a copolymer of acrylamide 
with sodium acrylate. In a particularly preferred process the 
fertiliser is ammonium sulphate. In another particularly 
preferred process the aqueous composition has been formed 
by adding polymer (b) into water in the form of a powder. 
In the most preferred process of applying fertiliser a 
herbicide, preferably a systemic herbicide, especially gly- 
phosate is combined with the water which is sprayed. Thus 
the invention also relates to a method of improving the spray 
drift properties of a fertiliser composition by combining up 
to 1.9 wt. %, by weight of composition, of a water soluble 
anionic polymer of intrinsic viscosity at least 6 dl/g, formed 
from water soluble anionic monomer or monomer blend. 

In the process of applying a herbicide or pesticide the 
composition should have viscosity which renders it easy to 
handle. It should in particular be easy to handle (ie prefer- 
ably pumpable, pourable or sprayable) in the equipment 
which is presently used for spraying. The polymer may be 
added to the inorganic water-soluble compound at the facil- 
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20 and 50 wt. % anionic monomer, preferably 25 to 30 wt. 
%. Particularly preferred polymers for the process are 
copolymers of acrylamide with acrylic acid, or alkali metal 
or ammonium salt thereof. In another preferred aspect of the 
method the aqueous composition is prepared by adding the 
polymer (b) the form of a powder to the aqueous solution of 
inorganic water-soluble compound. 

The invention relates to a method of improving the spray 
drift properties during the spraying of a fertiliser by provid- 
ing an aqueous composition comprising water, in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the water-soluble polymer (b) is 
present in an amount up to 1 .9 wt. % based on weight 
of composition and wherein the inorganic water soluble 
compound is the fertiliser. 
In the method of improving the spray drift properties 
during the spraying of a fertiliser the polymer (b) is prefer- 
ably formed from water soluble monomer or monomer blend 
of which at least 15% is anionic monomer. The polymer (b) 
preferably has an intrinsic viscosity of at least 8 dl/g, 



ity of the manufacturer of the inorganic compound, for 25 pre ferably between 10 and 30 dl/g, especially 10 and 15 dl/g 
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example a fertiliser manufacturer, and thus the viscosity 
should be low enough that the resulting solution can be 
handled by equipment presently in place in such facilities. 
Preferably viscosity is below 3,000 cPs, more preferably not 
more than 1,000 cPs. In particular it is not more than 500 and 
especially not more than 250 cPs. Particularly preferably it 
is not more than 100 cPs. Usually it is in the range of 5 to 
50 cPs, preferably 10 to 30 cPs, more preferably in the range 
15 to 20 cPs. In this specification viscosity is measured using 
a Brookfleld LVT viscometer using spindle 4 at 30 rpm. 

The invention further relates to a method of improving the 
spray drift properties during the spraying of a pesticide or 
herbicide composition by the application of a composition 
comprising water, in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the water-soluble polymer (b) is 
present in an amount up to 1.9 wt. % based on weight 
of composition. 
Preferably the inorganic water-soluble compound (a) is a 
fertiliser or herbicide adjuvant. 

In the method of improving the spray drift properties 
during the spraying of a pesticide or herbicide composition 
the polymer (b) is preferably formed from water soluble 
monomer or monomer blend of which at least 15% is anionic 
monomer. The polymer (b) preferably has an intrinsic vis- 55 
cosity of at least 8 dl/g, preferably between 10 and 30 dl/g, 
especially between 10 and 15 dl/g. The amount of polymer 
(b) present in the aqueous composition is below 1 .0 wt. % 
based on total weight of composition, preferably below 0.5 
wt. %. The method is particularly effective if the amount of 60 
polymer (b) present in the aqueous composition is below 0.2 
wt. % based on weight of composition, preferably below 
0.15 wt. %. The method is more effective if the composition 
used comprises polymer (b) in an amount between 0.05 wt. 
% and 0.1 wt. % based on total weight of composition. The 65 
preferred types of polymer (b) include polymers formed 



The amount of polymer (b) present in the aqueous compo- 
sition is below 1.0 wt. % based on total weight of 
composition, preferably below 0.5 wt. %. The method is 
particularly effective if the amount of polymer (b) present in 
30 the aqueous composition is below 0.2 wt. % based on weight 
of composition, preferably below 0.15 wt. %. The method is 
more effective if the composition used comprises polymer 
(b) in an amount between 0.05 wt. % and 0.1 wt. % based 
on total weight of composition. The preferred types of 
polymer (b) include polymers formed from water soluble 
monomer blend comprising of between 20 and 50 wt. % 
anionic monomer, preferably 25 to 30 wt. %. Particularly 
preferred polymers for the process are copolymers of acry- 
lamide with acrylic acid, or alkali metal or ammonium salt 
thereof. In another preferred aspect of the process the 
aqueous composition is prepared by adding the polymer (b) 
the form of a powder to the aqueous solution of inorganic 
water-soluble compound. 

The following examples illustrate the invention. 



EXAMPLE 1 



A range of Sodium acrylate/acrylamide copolymers with 
a range of IVs and anionicities is assessed for solubility at 
0.1% w/w concentration in 32% ammonium sulphate solu- 
tion. In each test the polymer in powder form is mixed with 
50 ammonium sulphate solution in a glass jar and then tumbled 
for several hours. The results are shown in Table 1 

TABLE 1 



Polymer 


Anionic content 
(wt. %) 


IV 


Solubilty 


A 


28 


11.5 


Soluble 


B 


48 


23.2 


Soluble 


C 


47 


11.6 


Soluble 


D 


47 


14.4 


Soluble 


E 


84 


12.2 


Soluble 


F 


95.5 


11.0 


Soluble 


G 


100 


13.7 


Soluble 



EXAMPLE 2 



A range of sodium acrylate / acrylamide copolymers with 
from water soluble monomer blend comprising of between a range of IVs and anionicities are assessed for anti-drift 
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properties. For each test each polymer is added at different 
concentrations to a 32% ammonium sulphate solution and 
rumbled until the polymer has dissolved to form an aqueous 
concentrate. In each case 2.5 ml of concentrate is mixed with 
95 ml water and 2.5 ml of a commercially available gly- 
phosate formulation containing 480 g/1 isopropylamine salt 
of glyphosate to form a diluted composition ready for 
spraying. The diluted composition is sprayed through a 110° 
flat fan nozzle at a pressure of 3 bar and a height of 15 cm 
above an absorbent bed. The reduction of the spray angle 
over an equivalent composition in the absence of polymer is 
measured. The increase in spray angle reduction is measured 
as the polymer dose is doubled. The results are shown in 
Table 2. 

Adequate spray drift control is determined by a reduction 
of at least 3%, preferably between 4 and 15 %, most 
preferably in the range of 5 to 10%. 

EXAMPLE 3 



TABLE 2 



Anionic 
Poly- Content 
mer (wt. %) 



IV 



Concentration of 
polymer in 

aqueous 
Concentrate 
(wt. %) 



Spray 
Angle 
Reduction 
(%) 



% Increase in 
Spray Angle 
Reduction as 
Concentration is 
doubled 



A 


28 


11.5 


0.05 


5.1 


4.4 








0.10 


9.5 










0.15 


14.0 




B 


48 


23.2 


0.05 


5.5 


7.2 








0.10 


12.7 










0.15 


28.0 




C 


47 


11.6 


0.10 


8.8 


3.6 








0.20 


12.4 




D 


47 


14.4 


0.10 


8.8 


9.4 








0.15 


12.4 










0.20 


18.2 




E 


84 


12.2 


0.10 


4.5 


16.3 








0.1S 


11.3 










0.20 


20.8 




F 


95.5 


11.0 


0.10 


5.6 


16.9 








0.15 


7.5 










0.20 


22.5 




G 


100 


13.7 


0.10 


5.3 


19.9 








0.15 


13.1 










0.20 


25.2 





TABLE 3 



Polymer % Ionic 



Polymer 
Concentration (%) 



Stability over 2 
days 



H 



73% cationic 



1.5 



76% cationic 



gelatinous mass 

formed 
gelatinous mass 

formed 
gelatinous mass 

formed 
gelatinous mass 

formed 
gelatinous mass 

formed 
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Samples of aqueous fertiliser concentrate comprising 
either an anionic or a cationic polymer are assessed for 
storage stability over 2 days. Cationic polymers are acryla- 
mide copolymers with dimethylaminoethyl acrylate, methyl 2 5 
chloride quaternary salt. Anionic polymers are acrylamide 
copolymers with sodium acrylate. The results are shown in 
Table 3. 
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TABLE 3-continued 
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Polymer 


Stability over 2 


Polymer 


% Ionic 


Concentration (%) 


days 


J 


65% anionic 


2 


stable 






5 


stable 






10 


stable 


K 


95.5% anionic 


1 


stable 


L 


67% anionic 


1 


stable 



EXAMPLE 4 

Winter barley plants were sown in peat trays under 
growing room conditions. At the 2 A leaf growth stage, the 
plants were sprayed with a range of treatments (detailed 
below) using a compressed air stationary sprayer. The vol- 
ume of water used was equivalent to 250 litres per hectare 
at a pressure of 3 bar, through a Lurmark 015 F80° flat fan 
nozzle. 

Treatments 

1. Cipac D water — control, 

2. Glyphosate. 

3. Glyphosate+Ammonium sulphate (34%). 

4. Glyphosate+Ammonium sulphate(10%). 

5. Glyphostae+Ammonium sulphate(34%)/Polymer X 
(Copolymer of acrylamide/acrylic acid (4.5/95.5 wt./ 
wt.) (0.1% by weight of formulation). 

6. Glyphosate+Ammonium sulphate (10%)/Polymer Y 
(Copolymer of acrylamide/acrylic acid (72/28 wt./wt/) 
(1.0% of formulation). 

The glyphosate used was a proprietary glyphosate formu- 
lation containing 480 g/1 isopropylamine salt of glyphosate, 
equivalent to 360 g/1 glyphosate. The level of Glyphosate 
used was equivalent to 1.0 litre per hectare. The ammonium 
sulphate (AMS) Polymer X formulation was used at a rate 
equivalent to 9.38 litres per hectare, and the AMS/Polymer 
Y formulation used at a rate equivalent to 1.88 litres per 
hectare. Treatment (3) was used at the same dose rate as 
treatment (5) i.e. equivalent to 9.38 litres per hectare, and 
treatment (4) was used at the same dose rate as treatment (6) 
i.e. equivalent to 1.88 hires per hectare. 

Cipac D water (containing 342 ppm Ca as calcium 
carbonate) was used throughout the trial and each treatment 
was replicated four times. 

Three days after application of treatments, the plants were 
cut just above the growing point. The percentage re-growth 
was assessed 9 days after the application. The percent kill 
assessment was made 21 days after the application of 
treatments. 

The percentage re -growth and percentage kill of the plants 
for each of the treatments are given in Table 4. 

TABLE 4 



Con- Glypho- 
trol sate 



3 

Glypho- 
sate + 
AMS 
34% 



4 

Glypho- 
sate + 
AMS 
10% 



Glyphosate + Glyphosate + 
AMS 34% + AMS 10% + 
Polymer X Polymer Y 



Re- 
growth 
after 9 
days 
(%) 



99 



105 



10 



19 



15 
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TABLE 4-continued 
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1 


2 


3 


4 


5 6 








Glypho- 


Glypho- 










sate + 


sate + 


Glyphosatc + Glyphosate + 




Con- 


Glypho- 


AMS 


AMS 


AMS 34% + AMS 10% + 




trol 


sate 


34% 


10% 


Polymer X Polymer Y 


Kill 


5 


7 


68 


43 


76 51 


after 












21 days 












{%) 













As can be seen from the results the polymers clearly enhance 
the efficacy of the Glyphosate formulation above that of the 
AMS formulations alone. 
What is claimed is: 

1. A process of applying a herbicide or a pesticide to an 
area of land or a crop area comprising mixing water, said 
herbicide or pesticide and a composition comprising water, 
in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on weight of composition 
and then spraying the mixture, 

2. A process according to claim 1 in which water is 
pumped through a feed ducting and a mixing zone to a spray 
manifold supplying one or more spraying devices by which 
the water is sprayed onto an area of land or a crop area and 
an aqueous composition comprising water, in solution, a) an 
inorganic water-soluble compound in an amount of at least 
10% by weight, b) an anti-drift agent which is a water- 
soluble anionic polymer of intrinsic viscosity at least 6 dl/g 
which is formed from water soluble monomer or monomer 
blend, characterized in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on the weight of the compo- 
sition is metered into the water at or before the mixing zone, 
wherein the inorganic water-soluble compound (a) is either 
a fertilizer or herbicide adjuvant and is selected from the 
group consisting of ammonium nitrate, ammonium sulphate, 
mono ammonium phosphate, diammonium phosphate, 
mono potassium phosphate, dipotassium phosphate, poly- 
phosphate salts, potassium chloride, potassium sulphate and 
calcium nitrate. 

3. A process according to claim 1 in which the polymer (b) 
is formed from water soluble monomer or monomer blend of 
which at least 15% is anionic monomer. 

4. A process according to claim 1 in which the polymer (b) 
has an intrinsic viscosity of at least 8 dl/g. 

5. Aprocess according to claim 1 in which the polymer (b) 
is present in an amount below 1.0 wt. % based on total 
weight of composition. 

6. Aprocess according to claim 1 in which the polymer (b) 
is present in an amount below 0.2 wt. % based on weight of 
composition. 
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7. Aprocess according to claim 1 in which the polymer (b) 
is present in an amount between 0.1 wt. % and 0.05 wt. % 
based on total weight of composition. 

8. A process according to claim 1 in which the polymer (b) 
is formed from water soluble monomer or monomer blend 
comprising of between 20 and 100 wt. %, anionic monomer 
based on total weight of polymer. 

9. A process according to claim 1 in which the inorganic 
10 water-soluble compound is either a fertilizer or herbicide 

adjuvant and is selected from the group consisting of ammo- 
nium nitrate, ammonium sulphate, mono ammonium 
phosphate, diammonium phosphate, mono potassium 
phosphate, dipotassium phosphate, polyphosphate salts, 
15 potassium chloride, potassium sulphate and calcium nitrate. 

10. A process according to claim 1 in which the inorganic 
water-soluble compound is ammonium sulphate. 

11. Aprocess according to claim 1 in which the polymer 
20 (b) is a copolymer of acrylamide with acrylic acid, or alkali 

metal or ammonium salt thereof. 

12. A process according to claim 1 that improves spray 
drift properties during the spraying of a pesticide or gly- 
phosate by the application of a composition comprising 
water, in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on weight of composition 
to said pesticide or herbicide prior to spraying. 

13. A process for the preparation of the composition 
comprising water, in solution, 

a) an inorganic water-soluble compound in an amount of 
at least 10% by weight, 

b) an anti-drift agent which is a water soluble anionic 
polymer of intrinsic viscosity at least 6 dl/g which is 
formed from water soluble monomer or monomer 
blend, 

characterised in that the polymer (b) is present in an 
amount up to 1.9 wt. % based on weight of composition 

in which the polymer (b) is added in the form of a powder 
to an aqueous solution comprising at least 10 wt. % 
wherein the inorganic water-soluble compound (a) is 
either a fertilizer or herbicide adjuvant and is selected 
from the group consisting of ammonium nitrate, ammo- 
nium sulphate, mono ammonium phosphate, diammo- 
nium phosphate, mono potassium phosphate, dipotas- 
sium phosphate, polyphosphate salts, potassium 
chloride, potassium sulphate and calcium nitrate. 
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